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Total: 98 quadiillion Btu Total: 8 quadrillion Btu
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Fig. 3. Perception of different energy usage sources (year 2010) [27].
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MONTHLY HEATING/COOLING LOADS

gl L 250 e

Zone: Entrance 1/1T
Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0 - 26.0 C

Max Heating: 173 W at 21:00 on 24th
December

Max Cooling: 115W at 15:00 on 20th July

S5 |

MONTHLY HEATING/COOLING LOADS

d2le Qo 2oLyl

Zone: Entrance 1/1T
Operation: Weekdays 00-24, Weekends 00-
24,

Thermostat Settings: 18.0 - 26.0 C

Max Heating: 173 W at 21:00 on 24th
December
Max Cooling: 115 W at 15:00 on 20th July

HEATING COOLING  TOTAL
MONTH (Wh) (Wh) (Wh)
----------------------------- HEATING COOLING TOTAL
Jan 72339 0 72339 | MONT
Feb 60245 0 60245 | H (Wh) (Wh) (Wh)
Mar 33691 0 3391 | v teeem smmmeeem e
Apr 9417 0 9417 | Jan 72339 0 72339
May 0 2405 2405 | | Feb 60245 0 60245
Jun 0 16910 16010 | Mar 38158 0 38158
Jul 0 23903 23903 | P 12744 0 12744
May 16 2410 2425
Aug 0 23091 23091 ) ' 4, 0 16910 16910
Sep 0 6507 6507 | gyl 0 23903 23903
Oct 3456 0 3456 |  Aug 0 23091 23091
Nov 29223 0 29223 Sep 0 6510 6510
Dec 61930 0 61930 | Oct 5176 0 5176
----------------------------- Nov 31944 0 31944
TOTAL 270302 72815 343117 | Dec 62147 0 62147
TOTAL 282770 72823 355592
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MONTHLY HEATING/COOLING LOADS

gl L 250 e

Zone: Living Room

T

Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0 C

Max Heating: 846 W at 06:00 on 15th January
Max Cooling: 1158 W at 13:00 on 6th August

dole 9 2oLyl
S |
MONTHLY HEATING/COOLING LOADS
Zone: Living Room
T

Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 168.0-26.0 C

Max Heating: 2677 W at 06:00 on 15th January

HEATING COOLING TOTAL

MONTH (Wh) (Wh) (Wvh)

Jan 230402 0 230402
Feb 179885 0 179885
Mar 73351 0 73331
Apr 24352 54268 78620
May 0 156885 156885
Jun 0 349886 349886
Jul 0 405865 405865
Aug 0 409684 409684
Sep 0 318566 318566
Oct 4773 88300 93274
MNov 68139 0 68139
Dec 186715 0 186715
TOTAL 767617 1783655 1 2551272

Max Cooling: 3093 W at 17:00 on 20th July

HEATING | COOLING | TOTAL

MONTH &= (Wh) (Wh) (Wh)

Jan 934641 0 934641
Feb 744153 0 744153
Mar 378730 0 378730
Apr 122703 79394 | 202098
May 0 300364 300364
Jun 0 820405 820405
Jul 0 963696 963696
Aug 0 971348 | 971348
Sep 0 698496 698496
Oct 45692 62452 | 108144
Nov 328481 0 328481
Dec 802067 0 802067
TOTAL 3356466 3896156 7252622
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MONTHLY HEATING/COOLING LOADS MONTHLY HEATING/COOLING LOADS
Zone: Kitchen 11T Fone: Kitchen 11T
Operation: Weekdays 00-24, Weekends 00-24. Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0C Thermostat Settings: 18.0-26.0 C
Max Heating: 559 W at 06:00 on 15th January Max Heating: 1208 W at 06:00 on 13th January
Max Cooling: 631 W at 13:00 on 6th August Max Cooling: 1304 W at 15:00 on 20th July
HEATING | COOLING TOTAL HEATING | COOLING TOTAL

MONTH (Wh) (Wh) (Wh) MONTH (Wh) (Wh) (Wh)
Jan 164441 0. 164441 Jan 397504 0 397504
Feb 130669 0. 130669 Feb 316923 0! 316923
Mar 64349 0 64349 Mar 171101 0 171101
Apr 20082 12963 33045 Apr 61201 18607 79808
May 0 57364 57364 May 0 100213 100213
Jun 0 170068 170068 Jun 0 307032 307032
Jul 0 204351 204351 Jul 0 379083 1 379083
Aug 0 210059 210059 Aug 0 394465 394465
Sep 0 152834 1 152834 Sep 0 289902 289902
Oct 6273 8734 15013 Oct 19478 18833 38310
Nov 58306 0 58306 Nov 143164 0 143164
Dec 138652 ] 138652 Dec 340759 0 340759
TOTAL 582777 816372 1399143 TOTAL 1450131 1508139 | 2958270
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MONTHLY HEATING/COOLING LOADS MONTHLY HEATING/COOLING LOADS
Zone: Corridor 1 Zone: Corridor 1
Operation: Weekdays 00-24, Weekends 00-24. Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0 C Thermostat Settings: 18.0-26.0 C
Max Heating: 600 W at 06:00 on 15th January Max Heating: 620 W at 06:00 on 15th January
Max Cooling: 500 W at 14:00 on 20th July Max Cooling: 511 W at 14:00 on 20th July
HEATING COOLING TOTAL HEATING COOLING TOTAL
MONTH = (Wh) (Wh) (Wh) MONTH | (Wh) (Wh) (Wh)
Jan 245660 0 245660 Jan 254981 0 254981
Feb 199592 0 199592 Feb 207043 0 207043
Mar 112773 0 112773 Mar 121441 0 121441
Apr 34110 0 34110 Apr 43391 0 43391
May 315 16491 16806 May 1792 18204 19995
Jun 0 97834 97834 Jun 0 103666 103666
Jul 0 128032 128032 Jul 0 134070 134070
Aug 0 117555 117555 Aug 0 122862 122862
Sep 0 34888 34888 Sep 0 37388 37388
Oct 15703 0 15703 Cict 21028 0 21028
Mow 104886 0 104886 Mov 113453 0 113453
Dec 211933 0 211933 Dec 220045 0 220045
TOTAL 924970 394800 ¢ 1319770 TOTAL 983173 416189 1 1399362
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MONTHLY HEATING/COOLING LOADS

Zone: Bed Room

2T

Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0 C

Max Heating: 1052 W at 06:00 on 15th January
Max Cooling: 1323 W at 13:00 on 20th July

wSas ! Gale g9 2o F e
MONTHLY HEATING/COOLING LOADS

Zone: Bed Room
21T

Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0C

Max Heating: 2057 W at 06:00 on 15th January
Max Cooling: 2300 W at 13:00 on 3th August

HEATING | COOLING TOTAL HEATING | COOLING TOTAL
MONTH (Wh) (Wh) (Wh) MONTH (Wh) (Wh) (Wh)
Jan 359058 0 359058 ; 784596 0 784596
Feb 282026 0 282026 Feh 610886 0 610886
Mar 117853 0 117853 Mar 297981 0 297281
Apr 35898 35329 naz Apr 84081 49971 134052
May 0 141374 141374 May 0 226142 226142
Jun 0 396970 ¢ 396970 Jun 0 683894 & FB3894
Jul ] 456401 456401 Jul 0 782846 782846
Aug 0 427681 427681 Aug 0 754502 1 754502
Sep 0 258736 258736 Sep 0 458779 | 458779
Oct 14108 18204 32312 Oct 39818 21301 51118
Mowv 120033 0 120033 Mov 280854 ] 289864
Dec 293654 ] 293654 Dec GRTAG2 ] GET4R2
TOTAL 1222630 1734756 | 2957386 TOTAL 2773988 2977435 | 5751424
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MONTHLY HEATING/COOLING LOADS MOMNTHLY HEATING/COOLING LOADS
Zone: Entrance 21T Zone: Entrance 21T

Operation: Weekdays 00-24, Weekends 00-24. Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0C Thermostat Settings: 18.0-26.0C

Max Heating: 173 W at 21:00 on 24th Max Heating: 173 W at 21:00 on 24th
December December

Max Cooling: 115 W at 15:00 on 20th July Max Cooling: 115 W at 15:00 on 20th July

HEATING COOLING TOTAL HEATING COOLING TOTAL

MONTH (Wh) (Wh) (Wh) MONTH (Wh) (Wh) (Wh)
Jan 72339 0 72339 Jan 72339 0 72339
Feb 60245 0 60245 Feb 60245 0 60245
Mar 33535 0 33535 Mar 38052 0 JB052
Apr 9394 0 9394 Apr 12531 0 12531
May 0 2405 2405 May 0 2410 2410
Jun 0 16910 16910 Jun 0 16910 16910
Jul 0 23903 23903 Jul 0 23903 23903
Aug 0 2309 2303 Aug 0 2309 2309
Sep 0 6207 6207 Sep 0 6510 6510
Oct 3438 0 3439 Oct 5182 0 5182
Mov 29170 0 29170 Mov 31969 0 31969
Dec 51911 0 61911 Dec 62147 0 62147
TOTAL 270033 72815 342849 TOTAL 282466 72823 355288
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MONTHLY HEATING/COOLING LOADS

Zone: Living Room
21T

Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0 C

Max Heating: 846 W at 06:00 on 15th January
Max Cooling: 1229 W at 13:00 on 6th August

HEATING | COOLING & TOTAL
MONTH @ (Wh) (Wh) (Wh)
Jan 232241 0 232241
Feb 180907 0 180907
Mar 74476 0 74476
Apr 24251 55024 79275
May 0 159283 159283
Jun 0 352734 352734
Jul 0 408619 408619
Aug 0 413970 413970
Sep 0 321867 321867
Oct 4983 92026 97009
Nov 69823 0 69823
Dec 188099 0 188099
TOTAL 774780 1803523 . 2578303

wSas | Gale g9 2oF e
MONTHLY HEATING/COOQLING LOADS

Zone: Living Room
21T

Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0 C

Max Heating: 2677 W at 06:00 on 15th January
Max Cooling: 3464 W at 13:00 on 5th August

HEATING | COOLING | TOTAL
MONTH = (Wh) (Wh) (Wh)
Jan 925931 0 925931
Feb 727892 0 727892
Mar 370562 0 370562
Apr 113974 90188 . 204162
May 0 319659 319659
Jun 0 848194 848194
Jul 0 990568 990568
Aug 0 1013144 . 1013144
Sep 0 731539 731539
Oct 46263 95098 141362
Nov 329087 0 329087
Dec 796206 0 796206
TOTAL 3309916 4088391 7398306

080 «dlw JS ol Slalo gioloyw o goloyS Hlo o0 Lio

4-8J,y 4>

el ogn Jodx3 g Jagd> )

sdol Gwdy sla o0old 4y 4>45 Lo

Lo gs) 0= 00 HolayS s sl sl Cwdy yooLlie
slgalao sl ) SO 51 Gole H1 o0 L 0w

0= s loyw Hy Lo g Aliga oyl e 53T 30y g yde b ¢ Gog e
¢l 0 By g 0 yaygmedl Dy 0y n Sl oy slgalo sy (o)
sl oo AoloyS Ho paoiSlo.aw! 40!y ¢S ads> Ol xS
D844 0 alogw Hlo peodSle g oole Gug DY Os) o=

LA e GLas! ol




ladinb 2 usly 453 3adl §9)-4-6-9

M
h_.I-F'_ als!
e Gl ; )
eI ’ ey
Sk S
e -
LS LS
7 N
ML:-J..TJT. ML:-J..T_*-T.
'. | I SN— . |
| |
Vol y il St e e T oasl,

ladiab 2051y alsiual Geh: (4-29) I

09) Jlw JS sl Olalo giovloyw o gioloyS ylo gooxn ¢ dwolio I dgeld
(Wh) 14 2us1 g 45053l

350000 \ /\

300000 \ / \ l

% I VY AN W
[ —~\

——Gie bea A ) 3 200000 \\ I / \\ /
150000 +—

— e 50 B s

100000 -

50000 N
O T T T T T T T T T T T 1

Jan
Feb

Mar

Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

aSslalo gioloyw 5 gioloyS Hlo goaxso ¢! dwolio ylogas: (4-30) b
dole Oodo o dole Lo Taib 2 uoly L 0aT go) Jle JS ol o

86



Jlw JS sl Oibale ginloyw g goleysS ylo yoalie Jodn
1dib 2 u>ly 4L 3adl o)

WwSaS | Ggale Lo 2Byl s WSS Gole Goum 2oLyl g0
MONTHLY HEATING/COOLING LOADS MOMNTHLY HEATING/COOLING LOADS
Zone: kitchen 21T Zone: kitchen 21T
Operation” Weekdays 00-24, Weekends 00-24. Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0C Thermostat Settings: 18.0-26.0 C
Max Heating: 553 W at 06:00 on 15th January Max Heating: 1208 W at 06:00 on 15th January
Max Cooling: 631W at 13:00 on 6th August Max Cooling: 1304 W at 15:00 on 20th July
HEATING | COOLING TOTAL HEATING | COOLING TOTAL
MONTH (Wh) (Wh) (Wh) MONTH (Wh) (Wh) (Wh)
Jan 164442 0 164442 Jan 397507 0 397507
Feb 130670 0 130670 Feb 316927 0 316927
Mar 64260 0 64260 Mar 171193 0 171193
Apr 20061 12956 33018 Apr 61477 18657 80134
May 0 57359 57359 May 0 100229 100229
Jun 0 170066 170066 Jun 0 307034 307034
Jul 0 204349 204349 Jul 0 373085 373085
Aug 0 210058 210058 Aug 0 394472 394472
Sep 0 152822 152822 Sep 0 289928 2699238
Oct 6267 8730 14397 Oct 19522 18839 36421
Mav 58271 0 38271 MNov 143344 0 143344
Dec 138643 0 138643 Dec 340765 0 340765
TOTAL 582614 816341 1398955 TOTAL 1450735 1508304 | 2959040
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MONTHLY HEATING/COOLING LOADS
Zone: bed R3/2T
Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0C

Max Heating: 1100 W at 06:00 on 15th January
Max Cooling: 1356 W at 14:00 on 20th July

HEATING = COOLING | TOTAL
MONTH | (Wh) (Wh) (Wh)
Jan 376700 0! 376700
Feb 295823 0 295823
Mar 124127 0 124127
Apr 37287 37373 74660
May 0 147439 1 147439
Jun 0 413831 413831
Jul 0 476057 | 476057
Aug 0 4421461 442146
Sep 0 266371 266371
Oct 15087 17213 32301
Nov 125751 0. 125751
Dec 309072 0! 309072
TOTAL 1283848 1800431 3084278

wSas ! Gale g9 2oF e
MONTHLY HEATING/COOLING LOADS

Zone: bed R3/2T

Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0 C

Max Heating: 2102 W at 06:00 on 15th January
Max Cooling: 2380 W at 17:00 on 20th July

HEATING | COOLING | TOTAL
MONTH | (Wh) (Wh) (Wh)

Jan 510524 0 810524
Feb 638773 0 638773
Mar 312369 0 312369
Apr 92112 44588 . 136701
May 0 222476 222476
Jun 0 679275 679275
Jul 0 781559 781559
Aug 0 736973 736973
Sep 0 440506 440506
Oct 41674 17825 59499
Nov 303056 0 303056
Dec 690266 0. 690266
TOTAL 2888775 2923203 5811978
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MONTHLY HEATING/COOLING LOADS

Zone: Entrance 3/2T
Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0C

Max Heating: 173 W at21:00 on 24th

December
Max Cooling: 115 W at 15:00 on 20th July

HEATING COOLING TOTAL

MONTH (Wh) (Wh) (Wh)

Jan 72339 0 72339
Feb 60245 0/ 60245
Mar 34228 0 34228
Apr 9601 0 9601
May 0 2404 2404
Jun 0 16910 1 16910
Jul 0 23903 23903
Aug 0 23091 23091
Sep 0 6507 6507
Oct 3525 0 3525
Nov 29551 0. 29551
Dec 62005 0 62005
TOTAL 271496 72814 | 344310

WwSas | Gale g9 2olF a0
MONTHLY HEATING/COOLING LOADS

Zone: Entrance 3/2T
Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0 C

Max Heating: 173 W at 21:00 on 24th

December
Max Cooling: 115W at 15:00 on 20th July

HEATING COOLING TOTAL

MONTH (Wh) (Wh) (Wh)
Jan 72339 0. 72339
Feb 60245 0 60245
Mar 38232 0 38232
Apr 12936 0 12936
May 45 2408 2454
Jun 0 16910 . 16910
Jul 0 23903 23903
Aug 0 23091 23091
Sep 0 6509 6509
Oct 5265 0 5265
Nov 32011 0 32011
Dec 62147 0 62147
TOTAL 283221 72821 356042
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MONTHLY HEATING/COOLING LOADS MOMNTHLY HEATING/COOLING LOADS
Zaone: Living Zone: Living
ROOM3/ZT ROOM3/2T
Operation: Weekdays 00-24, Weekends 00-24. Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0C Thermostat Settings: 18.0-26.0C
Max Heating: 873 W at 06:00 on 15th January Max Heating: 2670 W at 06:00 on 15th January
Max Cooling: 1211 W at 13:00 on 6th August Max Cooling: 3079 W at 17:00 on 20th July
HEATING COOLING TOTAL HEATING COOLING TOTAL
MONTH (Wh) (Wh) (Wh) MONTH (Wh) (Wh) (Wh)
Jan 236238 0 236238 Jan 921434 0 921434
Feb 184300 0 184300 Feb 732479 0 732479
Mar 75805 0 75805 Mar 370687 0 370687
Apr 23337 55876 81413 Apr 122344 81049 203393
May 0 160564 160564 May 0 304926 304926
Jun 0 360083 360083 Jun 0 825986 825986
Jul 0 418111 418111 Jul 0 969683 9R9683
Aug 0 422996 422996 Aug 0 978212 978212
Sep 0 331431 331431 Sep 0 707354 707354
Oct 4320 83712 34632 Oct 44569 61373 105342
Nov 71397 0 71397 Nov 321832 0. 321832
Dec 192966 0 192966 Dec 790340 0 790340
TOTAL 791163 1838772 : 2629334 TOTAL 3303686 3928582 | 7232268
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MOMNTHLY HEATING/COOLING LOADS
Zone: Kitchen 3/2T

Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0 - 26.0 C

Max Heating: 580 W at 06:00 on 15th January
Max Cooling: 750 W at 13:00 on 6th August

wSas !l Gale g9 2oF e
MONTHLY HEATING/COOLING LOADS

Zone: Kitchen 3/2T

Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0 - 26.0 C

Max Heating: 1203 W at 06:00 on 15th January
Max Cooling: 1317 W at 13:00 on 5th August

HEATING | COOLING TOTAL HEATING | COOLING TOTAL
MONTH (\Wh) (W) (\Wh) MONTH (Wh) (Wh) (Wh)
Jan 163054 0! 169054 Jan 389229 0 389229
Feb 134372 0 134372 Feb 309486 0 309486
Mar 67166 0 67166 Mar 166603 0 166603
Apr 20529 14391 34920 Apr 60736 18181 78916
May 0 61518 61518 May 0 101306 1 101306
Jun 0 180532 180532 Jun 0 311795 1 311795
Jul 0 216427 . 216427 Jul 0 383884 . 383884
Aug 0 223722 | 223722 Aug 0 400456 | 400456
Sep 0 166199 | 166199 Sep 0 297433 297433
Oct 6747 9699 16446 Oct 19847 19042 38889
Nov 61390 0 61390 Nov 140307 0. 140307
Dec 143351 0 143351 Dec 333406 0 333406
TOTAL 602609 872487 | 1475096 TOTAL 1419613 1532095 1 2951708
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MONTHLY HEATING/COOLING LOADS MONTHLY HEATING/COOLING LOADS
Zone: Comidor 2 Zone: Comidor 2
Operation: Weekdays 00-24, Weekends 00-24. Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0 C Thermostat Settings: 18.0-26.0 C
Max Heating: 622 W at 06:00 on 15th January Max Heating: 641 W at 06:00 on 15th January
Max Cooling: 529 W at 14:00 on 20th July Max Cooling: 5339 W at 14:00 on 20th July
HEATING COOLING TOTAL HEATING COOLING TOTAL
MONTH | (Wh) (Wh) (Wh) MONTH | (Wh) (Wh) (Wh)
Jan 253621 0 253621 Jan 262353 0 262353
Feb 205619 0 205619 Feb 212562 0 212562
Mar 116687 0 116687 Mar 124148 0 124148
Apr 36298 0 36298 Apr 44939 0 44959
May 565 18076 18641 May 2097 19539 21636
Jun 0 105443 105443 Jun 0 110502 110502
Jul 0 136730 136730 Jul 0 142426 142426
Aug 0 125247 125247 Aug 0 130218 130218
Sep 0 37762 37762 Sep 0 39753 39753
Dct 17081 0 17081 Oct 22003 0 22003
Mov 109158 0 109158 Mov 116961 0 116961
Dec 218905 0 218905 Dec 226494 0 226494
TOTAL 957933 423258 1 1381190 TOTAL 1011578 442440 1 1454017
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MONTHLY HEATING/COOLING LOADS MONTHLY HEATING/COOLING LOADS
Zone: Bed Room Zone: Bed Hoom
42T 42T
Operation: Weekdays 00-24, Weekends 00-24. Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0 C Thermostat Settings: 18.0-26.0 C
Max Heating: 1101 W at 06:00 on 15th January Max Heating: 2103 W at 06:00 on 15th January
Max Cooling: 1397 W at 13:00 on 20th July Max Cooling: 2563 W at 13:00 on 5th August
HEATING COOLING TOTAL HEATING COOLING TOTAL
MONTH (Wh) (Wh) (Wh) MONTH (Wh) (\Wh) (Wh)
Jan 376038 0 376038 Jan 800244 0 800244
Feb 295510 0 295510 Feb 623118 0 623118
Mar 124707 0 124707 Mar 303360 0 303360
Apr 37304 37940 75244 Apr 86307 51054 137360
May 0 148705 148705 May 0 233545 233545
Jun 0 416303 416303 Jun 0 702522 702522
Jul 0 478486 473486 Jul 0 804079 804079
Aug 0 445843 445843 Aug 0 771920 771920
Sep 0 269175 269175 Sep 0 468401 468401
Oct 15130 17687 Jae1v Oct 41369 21493 62662
Mov 127017 0 127017 Mov 297100 0 297100
Dec 308954 0 308954 Dec 6581309 0 681309
TOTAL 1284660 1814137 ¢ 3098798 TOTAL 2833006 3053012 | 5886019
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MONTHLY HEATING/COOLING LOADS
FZone: Entrance 4/2T

Operation: Weekdays 00-24, Weekends 00-24. Zone: Entrance &/7T

Thermostat Settings: 16.0-26.0C Operation: Weekdays 00-24, Weekends 00-24.

Thermostat Settings: 18.0-26.0 C
Max Heating: 173 W at 21:00 on 24th

December Max Heating: 173 W at 21:00 on 24th
Max Cooling: 115 W at 15:00 on 20th July December
Max Cooling: 115 W at 15:00 on 20th July

HEATIMNG COOLING TOTAL

MONTH HEATING | COOLING | TOTAL
VONTH | O | (o — MONTH = (Wh) (Wh) (Wh)
Jan 72339 0 72339 — e o 753
Feb 60245 0 60245 an

Feb 60245 0 60245
Mar 34078 . L Mar 38132 0 38132
Apr 378 0 378 Apr 12728 0 12728
Jun 0 16910 16910 Jun 0 16910 16910
Jul 0 23903 23903 Jul 0 23903 23903
Aug 0 23091 23091 Aug 0 23091 23091
Sep 0 6507 6507 Sep 0 6509 6509
Oct 3512 0 3512 Oct 5277 0 5277
Nov 29497 0 29497 Nov 32046 0 32046
Dec 61989 0 61989 Dec 62147 0 62147
TOTAL 271239 72814 344053 | | TOTAL 282923 72821 355744
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wSas !l Gale Lo 25l g0 WwSas |l Gale g9 2oF e
MONTHLY HEATING/COOLING LOADS MONTHLY HEATING/COOLING LOADS
Zone: .Li""i”Q Room 4/2T(1) Zone: Living Room 4/2T(1)
Operation: Weekdays 00-24, Weekends 00-24. Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-260C Thermostat Settings: 18.0-26.0C
Max Heating: 873 W at 06:00 on 15th January Max Heating: 2670 W at 06:00 on 15th January
Max Cooling: 1282 W at 13:00 on 6th August Max Cooling: 3497 W at 13:00 on 3th August
HEATING | COOLING TOTAL HEATING | COOLING TOTAL
MONTH = (Wh) (Wh) (Wh) MONTH  (Wh) (Wh) (Wh)
Jan 298946 0 298946 Jan 913966 ] 913966
Feb 185752 0. 185752 Feb nriar 0, Hrri
Mar 77087 0 77087 Mar 364853 ] 364853
Apr 25464 56320 31754 Apr 114308 90487 | 204794
May 0 162757 162757 Z”"a‘f g g;ig;g g;ig;g
Jun 0 362932 362932 Hn
Jul 0 996547 | 996547
Jul 0 420867 420867
Aug 0 1020000 | 1020000
Aug 0 427282 427282
A 0 334731 334731 Sep 0 740943 740943
ep Oct 46282 94639 140921
Oct 5130 92936 98066 . — S
Nov 73548 0 73548 Dec 785852 0. 785852
Dec 193935 0 193935 .
— — TOTAL 3267395 4119352 | 7386747
TOTAL 799161 1857826 | 2656986
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Zone: Kitchen 4/2T
Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0 C

Max Heating: 580 W at 06:00 on 15th January
Max Cooling: 750 W at 13:00 on 6th August

Zone: Kitchen 4/2T
Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0 C

Max Heating: 1203 W at 06:00 on 15th January
Max Cooling: 1317 W at 13:00 on 5th August

HEATING | COOLING | TOTAL FEATNG | _COOLING : TOIAL

MONTH (Wh) (Wh) (Wh) TNTH _MHJ _MHJ _MHJ
p— — — — Jan 389229 0. 389229
Jan 169054 0. 169054 b 00486 STV
Feb 134372 0; 134372 Mar 166679 0 166679
Mar 67080 0: 67080 Apr 60767 18220 78987
Apr 20512 14385 34897 = ) o4 101314
i _ B N Jun 0 311794 31794
Jun 0 180531 180531 ul ) 3603 333503
"A _ g ;;g‘;;g ;;g‘;;g Aug 0 400456 400456
siﬁ 0 166185 166185 Sep 0 297448 297448

Oct 19886 19093 38979
Oct 6734 9636 16430 Nov 140595 0 140595
i o B Dec 333406 0 333406
Dec 143343 0 143343 — — — —2
— — — — TOTAL 1420047 1532207 2952254
TOTAL 602457 872458 1474915
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Zone: Bed Room
3T

Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0 C

Max Heating: 1103 W at 06:00 on 15th January

d2le Q9 205yl
(4SS |

Zone: Bed Room
3T

Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0 C

Max Heating: 2149 W at 06:00 on 15th January

Max Cooling: 1362 W at 1400 on 20th July Max Cooling: 2420 W at 17:00 on 20th July

HEATING COOLING TOTAL

HEATING @ COOLING = TOTAL
MONTH = (Wh) (Wh) (Wh) MONTH (WWh) (Wh) (Wh)
Jan 378627 0: 378627 | .. 829241 0 829241
Feb 297347 0 297347 | 653221 0 653221
Mar 132499 0 132499 | o 320727 0 320727
Apr 40705 33085 73790 || apy 107693 25556 133248
May 0 1393221 139322 | ) 0 220547 220547
Jun 0 415205 415205 | | | 0 692297 692297
Jul 0 ATTSST . ATTSST | | ) 0 795961 795961
Aug 0 43501 443591 | | o 0 751010 751010
Sep 0 267465 267465 | g 0 442136 442136
Oct 16352 13429 | 29780 | oy 49655 10278 59934
Nov 130924 0: 130924

N 310607 0 310607
Dec 310831 0 310831 | o 706579 0 706579
TOTAL 1307285 1789655 | 3096940 | | 1r7aL 2977723 2937784 5915507
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MONTHLY HEATING/COOLING LOADS

Zone: Entrance 5/3T
Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0 C

Max Heating: 181 W at 21:00 on 24th
December

Max Cooling: 126 W at 15:00 on 20th July

&le o 2oLyl g0

]

Gl L 25yl g0

MONTHLY HEATING/COOLING LOADS

Zone: Entrance 5/3T
Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0C

Max Heating: 174 W at 21:00 on 24th
December

Max Cooling: 116 W at 15:00 on 20th July

HEATING | COOLING TOTAL HEATING ; COOLING TOTAL
MOMNTH (Wh) (Wh) (Wh)
MOMTH \WWh) (Wh) (Wh) T o
Jan 76456 0 76456 Jan 72763 0 72763
Feb £3440 0 £3440 Feb 60574 ] RO5T4
iy ] iy T
May 398 3106 3503 2y
Jun 0 19337 19337 Jun 0 17158 17158
Jul 0 27188 27188 Jul 0 24198 24198
Aug 0 26117 26117 Aug 0 23402 23402
Sep 0 7533 7533 Sep 0 6613 6613
QOct 5313 0 5313 Oct 4201 0 4201
Mov 34093 0 34093 MNov 31185 0 31185
Dec 65739 0 65739 Dec 62516 0 62516
TOTAL 301573 83281 384855 TOTAL 278230 73816 | 352046
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Zone: Living Room

53T

Dperation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0C

Max Heating: 877 W at 06:00 on 15th January
Max Cooling: 1215 W at 13:00 on 6th August

HEATING = COOLING @ TOTAL
MONTH = (Wh) (WWh) (Wh)
Jan 237704 0 237704
Feb 185461 0. 185461
Mar 77704 0 77704
Apr 25677 50502 76179
May 0 144842 1 144842
Jun 0 361121 361121
Jul 0 419267 419267
Aug 0 424129 424129
Sep 0 332166 332166
Oct 8014 48285 56300
Nov 74161 0 74161
Dec 194824 0 194824
TOTAL 803546 1780313 | 2583859

WSS G2le g (2oL Ol 0

Zone: Living Room
5/3T

Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0 C

Max Heating: 2707 W at 06:00 on 15th January
Max Cooling: 3110 W at 17:00 on 20th July

HEATING COOLIMNG TOTAL
MONTH (Wh) (Vyh) iWWh)
Jan 936298 0 936298
Feb 744032 0 744032
Mar 378308 0 378308
Apr 135696 72151 207846
May 1320 301333 302653
Jun 0 535998 535998
Jul 0 980868 980868
Aug 0 989218 989218
Sep 0 707873 707873
Oct 52568 33155 105723
MNov 328753 0 328753
Cec 803180 0 803180
TOTAL 3380154 3940585 7320749

090

cdluw JS sl ablale gologw g gesleyS Hlo yodlie :14-21J44>

el ogn s Jodx3 g Jagu> )

OJ_AT

Swd sla 0010 4 d4x>g 5 Ly

Lo g3 0=l 00 dolayS s sl sl cwdy yoolie

sler Lo sl ) S|

Gole HI oo LS wl

Sl g oloTy clig oyl e ydT egdyg b liiwl ¢ (agesDd

slgalo sl 0 (5 (o=

Lf‘n—“’u)-“’

S5 eadiga oyl el yp o yooygdedl O 06 yuSeal oy

02 08 =

sloo aoloyS Hlo peao)Slo.cwl

EEW R BN ‘5)_";3_0_21\_?

Gole 1 ool bw!l Lo dolaoyw Hylo pao)Slo g olo (ago
Shoyeys S Sl dole (odn sl 5 oblw Heoped HO ST
L8l e GLasST o Lo

111




3aiab 5 usly 43Lsjudl (§93-4-6-22

N
e 00
il 3 il Bl il B
STy .
et
3503 LLTRE
o Cres
il aile il
II -\_/- || |I I|
‘Ir 1Ir
& el ik o DY el

3aiub 5 axly 45lsial gsy: (4-55) Js

09) Jlw JS ¢lm Olbalo giovloyw g giolosS HJo goaxo ¢ dwalio I dgad
(Wh) 3 4iub 5 usly sd9)9

450000 -

400000 -

350000 -

300000 -

250000 -

— e b A ) g0 'é 200000 -
150000 -

100000 -

50000 -

0 — T T 7T T T T T

— Gl 0 A e

Jan
Feb
Apr
May

Mar

Jun

Jul
Aug
Sep
Oct
Nov
Dec

Olalo gioloyw o goloys HLlo £ sax sl dawolio _)1.)9_,&_3:(4—56)J_§_ﬁs
dols Osdo o dole Ly 34dub 5 usly 453l (s cdle JS sl o

112



cdlo S ol o Dlalo gologw o goleyS Lo poolie Jyde

B3aiib 5 usly asls sl

09

]

drle L (2olsyl e

MOMNTHLY HEATING/COOLING LOADS

Zone: Kitchen 5/3T
Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0 C

Max Heating: 572 W at 06:00 on 15th January
Max Cooling: 730 W at 13:00 on 6th August

Fone: Kitchen 5/3T

Thermostat Settings: 18.0-26.0 C

WSS G2le g (2oL Ol 0

MONTHLY HEATING/COOLING LOADS

Operation: Weekdays 00-24, Weekends 00-24.

Max Heating: 1228 W at 06:00 on 15th January
Max Cooling: 1334 W at 14:00 on 5th August

HEATING COOLIMNG TOTAL HEATING COOLING TOTAL
MONTH | (Wh) (Wh) (Wh) MONTH | (Wh) (\Wh) (Wh)
Jan 167331 0 167331 Jan 401589 0 401589
Feb 132925 0 132925 Feb 319586 0 319586
Mar 68505 0 68505 Mar 173278 0 173278
Apr 21234 9796 31030 Apr 64693 10667 75360
May 0 57660 57660 May 2918 101333 104251
Jun 0 176959 176959 Jun 0 316532 316532
Jul 0 212093 212093 Jul 0 389228 389228
Aug 0 218885 218885 Aug 0 405321 405321
Sep 0 161325 161325 Sep 0 297563 297563
Oct 7224 7830 15054 Oct 22705 13368 36073
Mov 61789 0 61789 Mov 147260 0 147260
Dec 141630 0 141630 Dec 344222 0 344222
TOTAL 600639 844550 | 1445188 TOTAL 1476251 1534012 1 3010264

030 dlw JS ol o lelo dgoloyw o goleyS Lo jo0lie 14-220,5u>

SBaib 5 uslg (aadls

cologes Jodxd o Jdouz )
Lo g3 0=l 00 diolayS s sl sl cwdy yooLlie
Sslgalo sl ) @S5 Gole H1 o0 L0 w!
Do g oloTy adigao ey 3T ey g b dbidwl cgagaes
slgale sl 09) 02! HAolojw
oSy Of jua xS e glole pgoe yosgdedl o0 S0l o5

. Ao |

G 0O 08D =)
- L§L§_">|

oo giloysS Hlo paniSlo.dwl
olo Heopgwyd Galoyw Hlo peaniSLo g

113

pdol Gwdy sla o03ld 4y 4>45 Lo

FEErN A

o Lo




3¢ﬁ+b 5 L1y )3&%)5 09)-4-6-23
M fffj=:=r
hJJ;;Liul
e bl ' _
<y dll == al
PEET=1
-
L] LR
\
L _
e o
adls st adsm s
|I I
!I' '!I'
0 Ay it e St e T dely

34_§_J_b 5 uL>l3 J‘gut_g)_g 03)1(4—57)J_§_ﬁﬁ

09) Jlw JS sl Olbale givloyw o gioloysS o & goxn s

duslio I o g

(Wh) 3 ik jsuuss

300000

250000

200000

150000
—éﬂl.c \4@‘)\; J\_ﬁA

<
s

. 100000
— e 90 ARl e

50000 -

O T T T T T T T T T

Jan
Feb
Mar
Apr
Jun

Jul
Aug
Sep

May

Oct

Nov
Dec

Ol lo golojw 5 gloyS o gooxe
dole sl 9 Gols Lo 34ib )l S ()

114

dwyl i ol ogai: (4-58) Jsu
cdlw JS sl o



cdlw JS sl o lalo gologw o gioloyS Hlo poolie Jyde
3adub ygd)S )

S5

dole Lo 25l g0
MOMNTHLY HEATING/COOLING LOADS

Zone: Corridor 3
Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0 C

Max Heating: 614 W at 06:00 on 15th January
Max Cooling: 518 W at 14:00 on 20th July

Zone: Cormidor 3
Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 16.0-26.0 C

WwSas | Gale g9 2oF ) g0
MONTHLY HEATING/COOLING LOADS

Max Heating: 657 W at 06:00 on 15th January
Max Cooling: 555 W at 14:00 on 20th July

HEATING | COOLING TOTAL HEATING | COOLING TOTAL
MONTH (Wh) (Wh) (Wh) MONTH (Wh) (Wh) (Wh)
Jan 250711 0! 250711 Jan 269069 0 269069
Feb 203434 0: 203434 Feb 217875 0! 217875
Mar 118845 0 118845 Mar 128039 0. 128039
Apr 40594 0 40594 Apr 49073 0 49073
May 1321 17539 18859 May 3538 20911 24448
Jun 0 102664 | 102664 Jun 0 114888 | 114888
Jul 0 133165 133165 Jul 0 146550 1 146550
Aug 0 122207 122207 Aug 0 134366 . 134366
Sep 0 36823 36823 Sep 0 42380 42380
Oct 19400 0 19400 Oct 24661 0 24661
Nov 110845 0. 110845 Nov 121427 0 121427
Dec 216353 0 216353 Dec 232361 0 232361
TOTAL 961502 412404 1 1373906 TOTAL 1046043 459095 | 1505138
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Zone: Bed Room&/3T MOMNTHLY HEATING/COOLING LOADS
Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-260C Zone: Bed Roomb/3T
Operation: Weekdays 00-24, Weekends 00-24.
Max Heating~ 1081 W at 06:00 on 15th January Thermostat Settings: 18.0-26.0C
Max Cooling: 1368 W at 13:00 on 20th July
Max Heating: 2126 W at 06:00 on 15th January

HEATING COOLING TOTAL Max Cooling: 2588 W at 13:00 on 5th August

MONTH
(Wh (Wh (Wh HEATING COOLIMNG TOTAL

- -  — - MOMTH
Jan 369112 0 369112 _ (Wh) (0h) (0
Feb 255984 0 289984 Jan 810771 0/ 810771
L0 o s Feb 631486 0 631486
Apr 39807 32610 72417 Mar 309208 0 309208
May 0 138777 138777 Apr 103882 33500 137382
Jun 0 408779 408779 May ] 227111 227111
Jul 0 469813 469813 Jun 0 706993 706993
Aug 0 438741 438741 Jul ] 808729 808729
Sep 0 265536 265536 Aug 0 777782 777782
Oct 15646 13385 29031 Sep 0 468146 . 468146
Nov 128374 0 128374 Ot 48262 15703 63965
Dec 302850 0 202850 Mov 302598 ] 302598
e Dec 90486 ] 90486
TOTAL 1275169 1767642 3042310 TOTAL 2896692 3037964 5934657
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MONTHLY HEATING/COOLING LOADS S |
Zone: Entrance 6/3T MONTHLY HEATING/COOLING LOADS
Operation: Weekdays 00-24, Weekends 00-24. ;
Thermostat Settings: 18.0-26.0 C — .Emrance -
Operation: Weekdays 00-24, Weekends 00-24.
Max Heating: 174 W at 21:00 on 24th Thermostat Settings: 18.0-26.0 C
December . :
Max Cooling: 116 W at 15:00 on 20th July Max Heating: 181 W at 21:00 on 24th
December
HEATING COOLING TOTAL Max Cooling: 126 W at 15:00 on 20th July
MONTH
T (Wh) (b} Wh) HEATING = COOLING = TOTAL
Jan 72763 0 72763 TNTH (Wh) () (W)
Feb 60574 0. 60574 Jan 76456 0 76456
Mar 36281 0 36281 cob 63440 ; 63440
Apr 10381 0 10381
” 0 SAd 145 Mar 40285 0 40285
2y Apr 14614 0 14614
Jun 0 17158 17158
Jul 0 24198 24198 May 29 3106 3401
Jun 0 19337 19337
Aug 0 23402 23402 Jul 0 27188 27188
SEF’ 4113 5513 iﬂ? Aug 0 26117 26117
ct Sep 0 7533 7533
Nov 31039 0 31039 Oct 6326 ; 6326
Dec 62513 0 62513 — . - S
— E— E— E— Dec 65739 0 65739
TOTAL 277669 73816 | 351485 -
TOTAL 301240 83281 384521
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MOMNTHLY HEATING/COOLING LOADS

Zone: Living Room

B/3T

Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0 -26.0 C

Max Heating: 863 W at 06:00 on 15th January
Max Cooling: 1260 W at 13:00 on 6th August

WwSas | Gale g9 2oF e
MONTHLY HEATING/COOLING LOADS

Zone: Living Room
B/3T

Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0 C

Max Heating: 2710 W at 06:00 on 15th January
Max Cooling: 3523 W at 13:00 on 5th August

HEATING | COOLING | TOTAL HEATING | COOLING | TOTAL

MONTH (Wh) (Wh) (Wh) MONTH @ (Wh) (Wh) (Wh)
Jan 236672 0 236672 Jan 934749 0 934749
Feb 184427 0 184427 Feb 734511 0 734511
Mar 77538 0 77538 Mar 375825 0 375825
Apr 25363 50268 75631 Apr 131765 79425 211190
May 0 145141 145141 May 0 313685 . 313685
Jun 0 358872 | 358872 Jun 0 860992 . 860992
Jul 0 415899 | 415899 Jul 0 1004742 . 1004742
Aug 0 421759 | 421759 Aug 0 1027578 | 1027578
Sep 0 329035 329035 Sep 0 738128 738128
Oct 8117 52495 60612 Oct 52736 67932 120668
Nov 74875 0 74875 Nov 334568 0 334568
Dec 193375 0. 193375 Dec 803877 0 803877
TOTAL 800366 1773469 . 2573836 TOTAL 3368031 4092482 | 7460513
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MONTHLY HEATING/COOLING LOADS

Zone: Kitchen 6/3T
Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0-26.0 C

Max Heating: 572 W at 06:00 on 15th January
Max Cooling: 730 W at 13:00 on 6th August

ST Ele Qe 2oL 0
MOMNTHLY HEATING/COOQLING LOADS
Zone: Kitchen 6/3T

Operation: Weekdays 00-24, Weekends 00-24.
Thermostat Settings: 18.0 - 26.0 C

Max Heating: 1228 W at 06:00 on 15th January
Max Cooling: 1334 W at 14:00 on 5th August

HEATING | COOLING TOTAL HEATING | COOLING TOTAL

MONTH ©  (Wh) (Wh) (Wh) MONTH ©  (\Wh) (Wh) (Wh)
Jan 167331 0: 167331 Jan 401589 0 401589
Feb 132925 0 132925 Feb 319586 0 319586
Mar 68230 0 66230 Mar 173468 0. 173468
Apr 21172 9733 30366 Apr 64742 10690 75432
May 0 57658 57658 May 2890 101337 1 104226
Jun 0 176958 176958 Jun 0 316531 316531
Jul 0 212092 212092 Jul 0 389227 | 389227
Aug 0 218883 | 218885 Aug 0 405321 405321
Sep 0 161312 161312 Sep 0 297597 . 297597
Oct 7181 7828 15009 Oct 23026 13401 36427
Nov 61670 0 61670 Nov 147420 0 147420
Dec 141630 0 141630 Dec 344929 0 344229
TOTAL 600200 644527 | 1444727 TOTAL 1476942 1534104 . 3011046
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All Visible Thermal Zones All Visible Thermal Zones
Comfort: Zonal Bands Comfort: Zonal Bands
Max Heating: 17945 W at 06:00 on 15th January Max Heating: 38937 W at 06:00 on 15th January
Max Cooling: 21751 W at 13:00 on 20th July Max Cooling: 42397 W at 13:00 on 5th August
HEATING COOLING | TOTAL HEATING COOLING TOTAL
MONTH (\Wh) (Wh) (Wh) MONTH (\Wh) (Wh) (Wh)
Jan 5817296 0 5817236 | jan 14002603 0! 14002603
Feb 4610550 0 4610550 | Feb 11083080 0. 11083080
Mar 2158469 0 2158463 | | par 5719288 0 5719288
Apr 671003 . 607679 . 1278682 | Apr 1895067 . 834935 2730002
May 2200 | 2204933 | 2207140 | pay 15317 | 3889569 | 3904886
Jun 0 6054220 . 6054220 | Jun 0 11477092 | 11477092
Jul 0 7108590 | 7108590 | 0! 13516992 | 13516992
Aug 0/ 6351308 @ 6951308 | Aug 0 13443747 | 13443747
Sep 0 4660542 4660542 | | ggp 0! 8963908 8963908
Oct 241227 . 613006 | 854233 | (gt 775412 641824 | 1417235
MNov 2050257 0 2050257 | Nav 5177329 0 5177329
Dec 4836446 0 4836446 | pec 11989992 0! 11989992
TOTAL 20387448 | 28200284 « 48387732 | TOTAL 50658092 52768068 | 103426160
£ saxn cdlw JS sl lalo giolojw g gioloyS Hlo yodlio :4—32J34_?

o Ui

plas 52

Leog) JS

127




15 Juad
Ololgidnry g Laylsal ye i 451yl

128



dodio—-5-1

Ol oo 0o ol slednle 10 IL5 wysn dmgjy H1 Sua

L oshio goua bl o SeSws sle gldSle ¢S buas
wSaSh Sl Gele ol o sleinle clyoddn w4 4]
Olo=l oo Tast o LSopel 5 Losyl 0o solo) slajsq yo 4S
ol 8 G dx S 5y g0t Sw !l 48984y 8 5 48 ool bw!l d)sn

S Jgad H1 odwl Gwan a5l 4o ) g Jwedyo.od)s
9 O odLB 5o ouel Gwd xS 04h 0 4SSy Hlgs LS
g So odld yo ol Gwdy peo ol Ow! oud 45l y I Jods
Juad ololy Hoawl edo 8 4S5 4 g ooy oo T
od 3 Sd oSl Olrdlas sl Ololgiduy 3 LaylSal yepxiy

O |

sl LLaalisS olzdlaos 1 odnl Swdy aoLlis-5-2

ped Juad 0 cJuade yahy odd plaxs!l sl Sl lLES olxdlao
e sH0l Adlwe cuwal pgd Juad HolSwl ol 0010 g
Olooedalizne Jo¥o 40 Syl slgdiole D29 Oy 5 040 ,S
solo) sle gueginy Ho Syl > slegdinole Ol o SLS ow ! o a

Ol o 0 b aolis 48 Gwl 438,85 51 38 jwy g 5y g0
Oodal 31 Low! 0d048 Juls La glaisle sju0l Gyae g LS
G ) )0 Daan Ol g lS glealS oS50 g
Py a3l g Lo solars zaze LS o ladSle
sledoy G251 300 5 0205 a2ty 31 o oo esde Lowl b
Guwyd >l ob g s)lugy cladSle gy 50 )0 sile g
00 4S8 b a4 4 Ly ) o Lo s awlas oyluas
D3¢0 L3 sle oylue Ho TSyl slegdole H1 ool ibw!l dxais
ODelado slguyoyls Lo ol gledslew 3 350 sl pa sl
sleisle ol I8 Ly agiy ool oo cow! odal Swdo
wlad 0 PeSwe pladisle diw g 25 slayl Ho Sl e
= ool Gale 0SS ey 4o cgale WBLE Ll e L
pad 5l Lo Of S ped 0SS glldBle sHuS baan () ju
LD oy Shs oy apS

129



e aladlas 31 odel Gwuay polii-5-3

DU lwe Sl da o olrdlhaoe 1 ool dwl Lo ¢@iixd 4ol ol o
c—eSwo sl ladSlw o Lo xbw ¢ @iw g Lo oyl d> xol )
codol Gwdy oledbl I solibw! Lo.ad gakdio () jgd sed 2
a2l s oSy g adlae HI o libw! Lo ¢ o8 ddged SO
aSSe ST 38l ey yo cleaga YLy xhbhw g didw g Layl g0
Hool Byae g lS Ol oo Ho g2 Jold xolio.ud ) luluo
=9 031y gioled Jgd> Oyguy caxalio guxy yo 48 ol CGwd
« O g

lr silw 4ad )1 odol Swdy zolii-5-4

o —sSwsn gleisle adl> 90 o Leohle ol plxdl 51 ary
gra LS doyoe paolis Jadxl g wSo S Gole ggan g So S Gole
wSo S Gole 31 solabwl i Ho doleyS o doleyw ylo
4y byoyyo xolis.ow!l odw 00yl Jogd> Ho 4S5 ful dwd

00 4 Jad Ho Juads Oygan clalad o) o)D) duan jaa kS
dod=xd 5 droiowl odd glao Jede g oMo o O3y oL
2oLS 4SS wd pardie SeSwe wxlg slalald oy s3o0! B
0902 boxo Lo cydasS wled Ho 45 lbelad o Syl > Gale
—oSwo d>l g ya S99y 9¢lalad ol 4> Hl.owl 0SS LSwe
baxo Lo pwlad Ho Lgodgns J1 s o)lds zue 45 Wil o
P Jelus poolie o plogad 5o g9 oy ldd 518 g
po Lo s Sadey Salad Gole (ol g dle Lo oo lie 48

RN BN

130



28200284

20387448

52768068

50658092

46/ %55

59/%75

) wSol Gole Ly gledSle 5o g5l
dole widls lasslw 4y

131

Gyuan O Ju x5 dwoyo




adl> 90 o glaiBlew Gum o HLS byas 4awlxo—-5-5
dole gsdn glaizle 5 wSll gl by olaisle
3600s  1Mj M3 5000tom  _

3 xe( Wh) % -
Uﬁ( ) 1h 106/ 40Mj 1M3

Yl e R b CGiae

. ) 1KWh 800t . .. . . . .
JhuHOb#(Wh)x'5x1000th1KV|‘/JiT= O LS Lw e Gy oladie “wwlxo Jgoy8

YL e

Oladsle 5o Gy 5 LS Gpan 4 by sl dinje Jydz

9174351tom

dole Lo oladsle Ho Guo s JLS daan 4o by sle 4ioje 134d545
eSS Gole w8l GledSlw g guSo Sl

132



Gl JI gw 49 eSwly-5-6
oaw gl le 3 oylus Ho TSyl g Gole 04>

Toad o i By g LS

Gole (o0 HLSe sl cwan Ui 4 4295 Lo
O LSS Lw ) 9 La 0oy u> B WSS
59/75 9 G;I;_gL,o}_w Lo Y sdoy 46/550ML§ch)3_im_o

S TG RPN Y ) Jﬁx_gL.oJ.j oo o sl

Ol olgiduy o9 Laylsaly 431 y1-5-7
¢ syl el sgaaS g o sHu0 duawan Ol 4o 45 Lo
o=l L dolie sl e Hew!l olaelwdl alaxdl 4o 4 )Ll

Oy gy a4l

slediole H1 ooladwl Guds 5 4350 ol 40 4255 Lo

9 =0 sla oyl Ho L Gole Gl 31 ool bdwl o Syl o

0 oS )0 bauae JElus 4 guaw) sl oo gledSle diw
plS SaSwe sle gladZle Ho wSa Sl Gole S H LS. 0 ed
0=l o= esdet Gwl )0 b ol g Ly dolde Hoe b
G s JLS sle e (SlaesS et 13 WS 4 45 Ly
L5l Gleaisle 4o anws gole Ly glaisle o ¥ lw dyas
o sl Uoje g lS dely @wSa Sl @ole S S LSadale
a0 Jlw Jgb o La o0l gl

T Sledlas sla Swy3-5-8
= Sl sleinle LS wy o 4o swls gugiy o0
plosw Do o LSS L SeSws slgilaisle )0 buan
Iy dua gj ol caw! ol i3 o,y Ol yg 5 ,gd Ho gioloyS o
ool dw! Ly g yedS sle aud il 480 Ho GleS
ool W sl LS Lo ole gledsla

oo Lidwl Syl > dole g S Sl ol gugig o0
Suan Ol joe g ddise Syl g slgdole 0 SLS dugliiec o
sla iy godsn Wl s3 o HeSwn sla plaisle ¢
Al ol

133



ewild 5 Y Ui

[1].Wang .Y, Huang. Z, Heng L. Cost-effectiveness assessment of insulated exterior
walls of residential buildings in cold climate. Int J Project Manage 2007;25:143-9.
[2].OMER, A. M. 2008. Energy, environment and sustainable development. Renewable and
sustainable energy reviews, 12, 2265-2300.
[3].Santamouris.M,Papanikolaou.N,Livada.l,Koronakis.l,Georgakis.C,Argiriou.A,
Assimakopoulos.N, On the impact of urban climate on the energy consumption of
buildings, Solar Energy,Volume 70, Issue 3, 2001, Pages 201-216.

ol sl awlid Lwyyo 1393 L S L0 g ¢ saug 0y s [4]
—bwyy bl soyse dxdlhe U 2y Dwsy sla oyl us

94 Lol 1500y la ¢ Lwgy Swen g s ¢ ooyl
LA do t ol dsylaxao g a3l o ( 1387 ) ¢ 25 ¢ o= LowS.[5]

cOol ol o sl a3 wy g « (1377) ¢ > ‘Ul__mu\_é[G]
Ol g o LK > ol y Lads!

pas S Ol pgS i bl gb a5 1391 L1 cenl )y >,.[7]
cpew Qly eSS

9 o Jewl o and 8l >0 by 13800 coiiSy Gaw Sl g« 151 0[]
Loxo g Oloo bl Loy sde S« ledS e Ho S v LS ol e
Ol el s LSO ol HJ LGS L s gdg e pad
[9].Dombayct OA, Gélcii M, Pancar Y. Optimization of insulation thickness for
external walls for different energy-sources. Appl Energy 2006;83(9):921-8.

[10].Bolattiirk A. Optimum insulation thicknesses for building walls with respect to cooling
and heating degree-hours in the warmest zone of Turkey. Build Environ 2008;43:1055-64.

L1395 , 45 < P T L L g Wk | By N A P ULy 12.[11]
[12].Wang, J. C. (2016). "A study on the energy performance of school buildings in Taiwan".
Energy and Buildings, 133, 810-822.

[13].Ciulla, G., Brano, V.L. and D’ Amico, A., 2016. Modelling relationship among
energy demand, climate and office building features: A cluster analysis at European
level. Applied Energy, 183, pp.1021-1034.

[14].Yu J, Yang C, Tian L, Liao D. A study on optimum insulation thicknesses of
external walls in hot summer and cold winter zone of China. Appl Energy
2009;86:2520-9.

[15].Yu, J., Tian, L., Xu, X. and Wang, J., 2015. Evaluation on energy and thermal
performance for office building envelope in different climate zones of China. Energy
and Buildings, 86, pp.626-639.

[16].[Szodrai, F., Lakatos, A. and Kalmar, F., 2016. Analysis of the change of the
specific heat loss coefficient of buildings resulted by the variation of the geometry and
the moisture load. Energy, 115, pp.820-829]

134


https://www.sciencedirect.com/science/article/pii/S0038092X00000955#!
https://www.sciencedirect.com/science/article/pii/S0038092X00000955#!
https://www.sciencedirect.com/science/article/pii/S0038092X00000955#!
https://www.sciencedirect.com/science/article/pii/S0038092X00000955#!
https://www.sciencedirect.com/science/article/pii/S0038092X00000955#!
https://www.sciencedirect.com/science/article/pii/S0038092X00000955#!
https://www.sciencedirect.com/science/article/pii/S0038092X00000955#!
https://www.sciencedirect.com/science/journal/0038092X
https://www.sciencedirect.com/science/journal/0038092X/70/3

LIS s

cls glisle sHool giaan HLS U—HT ¢ (1391) ¢y g e cé)lJ.[lS]
oy lwyed 5 OSwe g ool ) OLayaxd H3Syi0 Ol yLad sl gl g e S

o AYAY Hg0 by ol Ly g o STaE iz f o9 sw.[19]
$oys dbsald) oabjye g opuS pal Bl ogylde o HuOl bpan s)lw
Al Ga ol S (O ey QU gd e Ll L U e
ool olxdlhs j3Sy0 oS a5 Oloee csylare cglud
https://www.civilica.com/Paper-ICOHACCO1- o) L ygd 9 s Laros

ICOHACCO01_830.html

Ly LUl sl gladisle sl abags >0 360139301 ¢ e [20]
b gbolgcgladsle Ho i) by pde gulS 03Soey Lo Ol eSS
pla So ¢ Ol oLl 50 play olSaSly cudy ) pwlia) LS
solare g pda ouSLloe Ol jgd s

09 G50l daae g lS o Lo papdd o @is VYA Lod,guees! goll[21)
9 Oy s ihio gulea oyl aylaoly solexos 3 Gledsla
ool sy Lasos

[22].Synnefa, M. Santamouris s H. Akbari, 2007,“Estimating the effect of using cool coatings
on energy loads and thermal comfort in residential buildings in various climatic conditions.
Energy and Building , vol. 39, no. 11,, pp. 1167-1174, 2007

[23].Lindberg, R., Binamu, A. and Teikari, M., 2004. Five-year data of measured weather,
energy consumption, and time-dependent temperature variations within different exterior wall
structures. Energy and Buildings, 36(6), pp.495-501

[24].Stavrakakis, G.M., Androutsopoulos, A.V. and Vyorykka, J., 2016. Experimental
and numerical assessment of cool-roof impact on thermal and energy performance of
a school building in Greece. Energy and Buildings, 130, pp.64-84

[25].Joudi, A. Svedung, H. Cehlin M. and Rénnelid ,M., "Reflective coatings for
interior and exterior of buildings and improving thermal performance,” Applied
energy, vol. 103, pp. 562-570, 2013.

[26].0zel, M., 2013. Thermal, economical and environmental analysis of insulated
building walls in a cold climate. Energy Conversion and Management, 76, pp.674-
684.

Ao 213950 csololey ol sFl spa sodly e L0, .0 ol )[27]

el plaizle Hlens @ole Swo) buxe g Syl s> 5 golaidl e
foo380= 9 ool SluswlS o geabe doseS Al G gl S

<O S

[28].Kaynakli, O. and kaynakli, F., 2016. Determination of Optimum Thermal
Insulation Thicknesses for External Walls Considering the Heating, Cooling and
Annual Energy Requirement. Uludag University Journal of The Faculty of
Engineering, 21(1), pp.227-242.

[29].Kaynakli, O., 2008. A study on residential heating energy requirement and
optimum insulation thickness. Renewable Energy, 33(6), pp.1164-1172.

[30].Mishra, S., Usmani, J.A. and Varshney, S., 2012. Optimum insulation thickness
of the external walls and roof for different degree-days region.

135


https://www.civilica.com/Paper-ICOHACC01-ICOHACC01_830.html
https://www.civilica.com/Paper-ICOHACC01-ICOHACC01_830.html
https://www.civilica.com/Paper-ICOHACC01-ICOHACC01_830.html

[31].Global Population Change,2012, coolgeography.co.uk,
http://www.coolgeography.co.uk/Alevel/AQA/Y ear%2012/Population/Population%20ch
ange/Global_Population_Change.htm, accessed on January 2017.

[32].EIA,U.S.Energy Information Administration, EIA projects 48% increase in world
energy consumption by 2040, May 12, 2016.

[33].CDIAC, Carbon Dioxide Information Analysis Center
Http://cdiac.ornl.gov/trends/emis/glo_2011.html, accessed on January 2017.

[34].The guardian, global-warming-projections-accurate
https://www.theguardian.com/environment/climate-consensus-97-per-
cent/2013/oct/01/ipcc- , accessed on January 2017.

[35].Capell, I ., erez, P., et al, Fossil fuel depletion and socio-economic scenarios: An
integrated Approach. Energy xxx (2014) 1-26.

[36].Lotfabadi, P., Review Solar considerations in high-rise buildings. Energy and
Buildings 89 (2015) 183-195.

[37].Pacheco,R., Ordo™nez,J., Martinez,G.,Energy efficient design of building: A
review Renewable and Sustainable Energy Reviews 16 (2012) 3559 3573.
[38].Wang,L., Gwilliam,j., Jones,ph., Case study of zero energy house design in UK,
Energy and Buildings,Volume 41, Issue 11, November 2009, Pages 1215-1222.

[39].Wang, Y., Berardi, U., and Akbari,H., “Comparing the effects of urban heat island
mitigation strategies for toronto,canada” Energy and Buildings.vol.114,pp.2-19.2016.

[40].Abanda,F.H., Byers, L.,An investigation of the impact of building orientation on
energy consumption in a domestic building using emerging BIM (Building Information
Modelling), Energy 97 (2016) 517-527.

[41].Boden, T.A., Marland, G., and Andres, R.J., National CO2 Emissions from Fossil-
Fuel Burning, Cement Manufacture, and Gas Flaring: 1751-2014, Carbon Dioxide
Information Analysis Center, Oak Ridge National Laboratory, U.S. Department of
Energy, doi 10.3334/CDIAC/00001_V2017.

[42]..Hannan, D. , The Ultimate Energy Paradigm Shift — The Urgent Needfor Renewable
Power, 2010, Available from: http://camwest.pps.com.au/.

[43].B. Farhanieh, B.,Sattari,S., Simulation of energy saving in Iranian buildings
using integrative modelling for insulation, Renewable Energy 31 (2006) 417-425.

[44].EIA,U.S.Energy Information Administration, Buildings sector energy
consumption, U.S. Energy Information Administration | International Energy Outlook
2016.

[45].Chwieduk,D., Towards sustainable-energy buildings, Applied Energy 76 (2003) 211—
217.

136


file:///C:/Users/IT.M.Berooz/Desktop/ati/1پرینت/coolgeography.co.uk
http://www.coolgeography.co.uk/Alevel/AQA/Year%2012/Population/Population%20change/Global_Population_Change.htm
http://www.coolgeography.co.uk/Alevel/AQA/Year%2012/Population/Population%20change/Global_Population_Change.htm
https://www.eia.gov/todayinenergy/detail.php?id=26212
https://www.eia.gov/todayinenergy/detail.php?id=26212
file:///C:/Users/IT.M.Berooz/Desktop/ati/1پرینت/چاپ/Carbon%20Dioxide%20Information%20Analysis%20Center%20Http:/cdiac.ornl.gov/trends/emis/glo_2011.html
file:///C:/Users/IT.M.Berooz/Desktop/ati/1پرینت/چاپ/Carbon%20Dioxide%20Information%20Analysis%20Center%20Http:/cdiac.ornl.gov/trends/emis/glo_2011.html
https://www.theguardian.com/environment/climate-consensus-97-per-cent/2013/oct/01/ipcc-
https://www.theguardian.com/environment/climate-consensus-97-per-cent/2013/oct/01/ipcc-
https://www.sciencedirect.com/science/article/pii/S0378778809001376#%21
https://www.sciencedirect.com/science/article/pii/S0378778809001376#%21
https://www.sciencedirect.com/science/article/pii/S0378778809001376#%21
https://www.sciencedirect.com/science/journal/03787788
https://www.sciencedirect.com/science/journal/03787788/41/11
http://cdiac.ornl.gov/trends/emis/tre_coun.html
http://cdiac.ornl.gov/trends/emis/tre_coun.html
http://camwest.pps.com.au/

22261385 551 4> oluswliel . pade s y0d8.[46]
[47].www.omranl118.com...

L1388 g Llads ey atlaoeg. iy 5.[48]

http://www.jahanfile.ir/330¢ .51 j> slgisle s 03 5,.[49]

/ https://fa.wikipedia.org/wiki« Loa Sy SO 0000 0 LS 5.[50]

¢ 20 Lass Lw.[51]

http://www.sakhtemanchi.com/%D8%B9%D8%A7%DB%8C%D9%82-

1381 g ladislew Jo Ol yyidac 03)g5 dxaa[52]
[53].http://www.professorco.com...

9 o=l R dwwie 1) s L e il g L 01 S 4 LS[54]
AVARPP Y FY YOV SOLh IYAY o wliblins 81 S¢5,LS
S U W W Wy L ba oo d ey 0 LSS0y (!l g s la SSw >».[55]
YA oSS Y s e oyl L S Ol Jogss
[56].Xinyan Yang, Dr., Yuguo Li,( 2015).The impact of building density and building
height heterogeneity on average urban albedo and street surface temperature.Building
and Environment.vol.90,146-156.
[57].Arnfield ,A.J. Two decades of urban climate research: a review of
turbulence,exchanges of energy and water, and the urban heat island. Int J Climatol; Vol
23: pp 1-26. 2003.
C Ol sl o 0 L8l pg S g 0y Loy, [58]
/http://www.tehran.ir//.

[59].https:weatherspark.com
o= T . http://www.irimo.ir/far/index.php« ;44 L wlibl ga Olo)lw oo lw.[60]
97 sl s a1y Ly
97 ol o wuo Ly ol Lhttp/fatlas.tehran.ir/ ¢ o1 5y s NS b1 .[61]
dlgr ol HLaiSl ol pgSeasSySt H1331 aps by (bl ) Js<o 1y 5[62]
<1388 S0l Sab uxly e LEAS
[63].https://alumglass.com/know _base/tools/autedesk-ecotect.

137


http://www.omran118.com/
http://www.jahanfile.ir/330
https://fa.wikipedia.org/wiki/
https://fa.wikipedia.org/wiki/
http://www.sakhtemanchi.com/%D8%B9%D8%A7%DB%8C%D9%82-
http://www.professorco.com/
http://www.iranmedfair.ir/pages/tehran_fa.aspx
http://www.iranmedfair.ir/pages/tehran_fa.aspx
http://www.tehran.ir/
http://www.irimo.ir/far/index.php
https://alumglass.com/know_base/tools/autedesk-ecotect.%5b64%5d%20%5b64%5d./

Abstract

The increasing population growth along with the increase of energy
consumption in the world has led to the increase of greenhouse gas
spreading (consequently, heating the earth with the approximate rate of

15%centigrade increase for each decade) and also the reduction of
nonrenewable energy resources. using the appropriate and effective
approaches is the most important action to overcome this problem that
human society is dealing with. Since a large portion of annual energy
consumption of each country is related to the building, the optimization of
energy consumption in buildings is of special = importance. Since the
building cortex is the connector between the interior and outer space, the
building energy consumption is to a great deal dependent on the design of
the elements used in the building cortex. As studies shows about 20%to 5%
of heating and cooling energy consumption is related to the building cortex.
According to part studies, using thermal insulations has brought about
significant and effects in the reduction of heating and cooling load of the
buildings. Therefore, in the present study, investigating the effect of thermal
insulations on the energy consumption of the residential buildings in Tehran
was considered. Using field studies, the commune structure of the building
crusts in Tehran was realized Then based on the given data about crusts and
material composition, a three floored residential building in a hypothetical
residential complex in Tehran in Ecotect software was modeled. In two cases
buildings .

with insulated crusts and roof and nonisulated building was simulated. The
result of the energy consumption :in insulated building and nonisulated
one is: % 46,55 reduction in cooling load and 59.75% in heating load as
the result of using Atix insulation in outer cortex and the roof the building.
13million reduction in electricity costand 9million reduction of consumed
gas cost in a year as the result of using thermal insulation was obtained.
Using thermal insulations with the reduction of consumed energy in
buildings is considered a positive way to overcome the energy consumption
crisis. Besides the reduction of consumed electricity and gas costs during the
year, is a great help to improve the economical conditions of the family

key words: crusts insulating, building energy consumptions Ecotect ,
thermal insulations, residential buildings .
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